| M

DOCUMENT RESUME

e . ' ~ ,
zb 159 072 . - SE 024 803
0 N | ,
'ALTHOR Carey, Helen ngg%d. o ) , B .

" TITLE ‘Awvard Winning Energy Education Activities for q
o Elementary and High School Teachers., '
INSTITUTION National Science Eeachers Association, Washington,

; D.C. ) » v
SFONS AGENCY  Energy Research wyﬁ-nevelopment Adpinistration, Oaﬁ
L Ridge, Tenn. ya : ' : :
, REPORT NO ERHQ-00 11 7 ;
“PUB DATE 77 : _
NOTE 52p.; Type size is small on some pages ' )

AVAILABLE FROM ERDA Technical Information Center, P.O.-Box 62, Oak
", Ridge, Tenness%e 37830 (no price quoted) :

P .
EDRS PRINE MF-$0.83 HC-$3.50 Plus Postage, o
DESCRIPTORS *Elementary Secondary Education; *Energy; *Energy
: ' Conservation; Environmental Education; Heating;

*Instructional Materials; #*Science Activities;
ot i Science Education; S5olar Radiation
A
'£A§STRACT - "
- | a

, This publication contains descriptions of the winning
entries to the National ScieSie Teachers “Asscciation  (NSTA) ' Teacher
Participation Contest conducted in 1976. This was a nationwide
contest for the design of activities around energy themes at any
grade level, K-12. The ten winning entries described here are: (1)
Energy Units for Primary Grades; (2) Aluminum Recycling Experiment;
-(3) Energy in Art and Energy is All Around Us: (4) Black Gold; (5)
Energy., Economy, Education; (6) Local Invest gation in ‘Container Use;
(7) Kill A Watt; (8) Idea: Designing an Energy-Efficiency House; (9)
Solar Heating and Cooling; and (10) Living with Wind Power. Mdany of
these winners are designed for the senior high school. Each one has
included a brief summary of what the activity tgaches, what the
students do, and how the activity might f;t‘into the -existing

curriculum. (MR) - -
. . . b .
) 1
L g - N
~ v . ‘
, iy _—y i
! ¥ “ i
J | . E
« Y .
! - 1 - . ° =
i 1 \
¢ ¢ /_
TN N . . ¥ -
G e
o\ ‘ o oo
X e \ .
Y ——/ rd M .
. J e . .
kR K **1****************i*********************************************
* Reproductions suppliéd by EDRS arg the best that can be made = *
* /) . . from the original document: = *
*#t‘***t*************************ﬁ*****tﬁj}}l****%i********************
A _ il
'3 . = i h -h

I




[ |
'

8

P Enﬂo-OOﬂ

22

YYYYYYYY
EOUCATION & WELFARE -
N A

' . i LI

- B
. . T, T -
I . -~ ‘ » O Ins 0OCUMENT s Brew mesno,
: . IR s e T e
N WINNINA | Gisahmdnea
. . . ATING Y POINTS OF VIEW OR OPINIONS
: wqr - © STaYED DO NOT NECESSariLy RepRp:

. :

AL NATIONAL INSTITUTE QF
EDUCATION POSITION

Energy Education
Activities |

-~7ED1590

OOOOOOOOOO

-~

i

- //////' & ¢

~

[a")




(’ﬂd{éT'ICE

States Governmeént. Neither the United States nor the United States Energy
Research and Dcvelopment Administration, nor any of their employecs, nor
any “of the oontractors, subcontrac{ors or their_ employees makes any
warranty, express or implied, f)r assumles: any legal lxablhty or responsﬂnhty
Qjﬁ/( : for the accumcy? completeness or usefulness of any information, appa:atus

prod),or process dlsclosettor represents that its use would not infringe
privitely owned rights. R )

" This report was prepared as an account of work sponsored by the United

i . . v .’
)
s - \

A Y ) * ¢

< . \ d

{ / 1 \

e e R

. | N \ r
1 ¢
< N

! Bl O - . AR
: Copies'available from: : °
ERDA Technical Informatnon Canter

P.0. Box 62
Oak Ridge, TN 37830

ERIC

Aruitoxt provided by Eic:



$ | ERHQ-0011 ___

- Award Winping Energy Education Activities

A

. ' Edited by Helen H. Carey

) -
14 N

. ;. .

4

This booklet contains brief descriptions of

the winning entries to the NSTA Teacher Par-

ticipation Contest conducted in Spring 1976.

This contest was part of a project in energy L 3
education sponsoted by the Education Programs

Branch, Office of Public Affairs, U.S. Energy

Research and Development Administration. The

- material is the responsibility of the authors : .
and the National Science Teachers A sociation. . T X
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An'importafit part of NSTA's Project to_pevelop Classroem' Materials (KrlZ)
on Energy Education Themes, which was supported by the Educdtion Programs Branch
- of the/Energy Research and Dewelopment Administration (ERDA) , was’ the annQuncement
in the Spring 1976 of a nationwide teachers contest for the . design of student -
aetivities argéid_energy themes. The contests was open to any teacher, in any -, w_

disaipline a at any grade level. o _ . X '

What NSTA" was leking for were ideas for activities which wopld fit easily . x;;
into standard courses. of study, and would, at the same time, further student under—
standing of important«onergy issues.

1 , . . "

This’ booklet provides a brief description of each of ‘the 10 inning entries
which 'a panel of judges selected. We would like to pass these tea hing ideas along,
with the hape that they will'stimulate other classroom activities) We' encourage '
you to try out these teachers' ideas in your own classroom, and pass the word to
your teaching colleagnes. ' s e ' ' v . \

AR

~

Gentfy Ann Brady (Elementary) e 'dith Gladden (Elementary) )\

Greenvillep North Carolina . o " Philadelphia, PennSylvania L \
. oo . . .
+ Phyllis Brock (High School) .~ /" Alma Jean Hardes (ngh séﬁool)

Conyers, Georgia , . . ‘Wilmington Delaware 'g

Helen Carey ‘(Jr. ‘High School) - ‘ John Layman (High School) ¥°

. / 49
Adelphi, <yaryland T / College Park Maryland -
\ | .

Gaye Chappel (High School) L Barbara McClure (ﬁigh School)

Chesapeake City, Virginia - ) o Columbia, Missouri e

Phillip Gay- (Jr. High School) L Carolyn Clark Newsom (High School) ) A

San-Diego, California ) L " Wilmingtoﬂ Delaware ‘J/

: _ ] ‘ .
Vance A. Criswell (Elementary) L ' Patricia Sommerkamp ( r. High School)
Timonium Maryland ,’ o g v ' Ft., Mitchell, Kentucky




Award Winners

Gracia Brown :
Ranaid G.” Crampton
xapp& B. Ericksoﬁg
S N
Rosanne Fortner
Geofge‘ﬁ. Gross

Gary W. Laird

biane Margot;o’

Dale Raths

?aul Sniffin

Elizabeth Wooten '

’

Energy Idea o Gradé8¢w~w~“ Page
e ,(/\ o | .
" Enérgy Units for Primary Grades 2-3 - T
Aluminum Récyclihg Experiment 9-12 _ 4
|- .
Energyiin Art . ’ 10-12 - . 6
Energy is All Around Us > k 10
. . . . / - . g .
Black Gold 7-12 .0, 48
g ‘ - 3 )
Energy, Economy, Education o 7-12 " 19
" Local Investig;tion in Container :
Use et e, T=120 21
. Pl ' % . R 4 o,
Kill A Watt L 8 « 2 .
. ) L
Idea:  Designing an Energy- = - .
Efficiency House 10-12 7 30
Solar Heating and Cooling .~ - - 7-12 =~ 32 §
Living With Wind Power .35 T 35,
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ENERGY UNIT FOR PRIMARY GRADES . o SN
: DA /(‘:” . ’ . e "L
] Ca . .
A N - "
Second and third graders learn about ehergy and its uses, with a series of ‘

“hands-on éxperiences. Students make pinwheels, kites, and muralﬁ showing

the geothermal’ dction of volcanoes The unit correlates science, reading,
vocabulary—building, 1anguage arts, and geography B
AN N
o ’ \ Y , B .
R by Gracia Brown, s . . .
Lone, Pine School, Medford‘Oregon - ' o L
. - o - DRI . @
WHAT IS ENERGY? b N b :
o ’ ' ot ’ LN,

‘ \

Try these ideas with your students;

- . .1. TFor one class period make a list of the ways .people used

genergy during a school day 100 years ago. (Use pictures of

-0ld school houses and of recess games around the school yard,

o T etc.) Have students make. statements about differences between
then and now. . /- .

2,' Make a list of thewyays muscle energy is useéd -ea day. Ask:

GETTING ‘Do we use less mustCle energy today. than childrer/of T00 years -
.STARTED ago? "Can you think, of machines - that~now o the work people |
. Lo ~ once did by 1ifting, hauling, pullydg and dragging things?

_ 3. Decorate a shoe box using an energy theme and 1ettering. Have
. o __ your students find and cut ‘out pictures related to energy.. Pic-
tures of electrical appliance$, cars, large machines, etc. should .
80 into the box. Have them make .a statement about what energy

L ¥ " does. fit makes things go'" may be considered a suf cient defi—
- . nition for young ch11dren. v - ’
. 4’—' . ..
o 4. There are many films available that descr1be,the nature of energy.
s After viewing, have éach student write one fact about energy on
an index card. Put the cards in the Energy Box. Later, have '
- ® . students use these cards ‘as captions for some of the pictuzes and _
\\f‘ -+ 7 show these on an energy builetin board e, .
. S : N ’ - e o
; WHAT ARE OUR MAIN SOURCES OF EN RGY7 : ™
J o ® - ~

v ' Th1nk of a QGSstion beginning with the letter W about water power.
W is for This should be a quéstion that you are reallj curious about or would enJOy
WATER f1nd1ng the answer to. “ o .
POWER = ’ : B s T - .
o 1. Show pictures of rivers and dams.  Ask your students to?@ake state-
ments about what would happen in E very’ dry\season What was on the land
before the dam was built? Whyucam t water power be used by people every-

where? Consider other limits o ater pOWer. - Make wide use of maps and.
. ,l &

* pictures. B ﬂ'?'




~

/ ) L] M -
2, Begin a minivbook of the ‘sources og)energy with pictures and-

FOSSlﬁ .* vocabulary words gbout water power. Make thisy Chapter One. . Chapter .
FUELS two will - ‘take up fossil fuels. - o 7 2 ': .
. . o ;' - ‘ /"".-— . . 4‘.'

Put the word How on the chalkboard Ask studzhts to think of a

‘question that begins with this word about the subject of oil. Point out
OIL the letter "oV in How - o for oil. . o . AR

.
° - -

. ‘1. Hold‘up a picture of.a,poWer plant. How.is o0il used to

make electricity? .Take students outside ng" lot. sk questions
about o0il in makidg asphalt. Discuss h ing o0il for homes/ Help students
discover that _gasoline is made from o : T L ' ’

\N@TURAL' 2. Introduce the topic of natfiral gas by looking at gooking gas
GAS - .  burners in the school¥cafeteria., .
. e - s ®
o . : 3. Use the bulletin\%oard to illustrate the other wide usesaof oil
products, especially din making plastics. . .
b b .
4, . Bring na ‘piece df coal and have students ,list many. facts abowt
- COAL . coal. Where it is found, how it got in thé ground, ehow it is gathered * &
. (mined), its main uses,hand dts effects on the environment. . N
‘ . \ :
PR 5. Discuss the limited amounts of fossil,fuels. . y
R ) - : ! »
’ J :
‘ s . - ) o
- Hold up the picture of the power plant again. ve the-class discuss

, why an electrician or an electrical. engineer might work inlthis plaoe
CONVERTED Discuss electricity as converted energy. \\At this point-* ntroduce house-

ENERGY . hold appliances as a topic and diacuss what would happen if all of a.sudden
: there was no‘oil, -natural-gas, of coal. What%muld wake electr(city”
. i . AN S ‘/-"_

\\ WHAT ARE THE ENERGY SOURCES FOR THE® FUTURE7 , . , .
. . . P
What are . some of the ways we use the sdn s energy? Have_students\make. '

a cardboard model of a solar cooker or a solar motor. Have them describe to
‘the class hoy -the sun makes these work. With some kits available, it, 1is ,
possible for a small group of students to make a solar- powered batterx thatﬂ/7
will turn the wheel, o - \;( S C

/
-

: - > 1. -Show one of &he many films available on solar energy. After/the
SUN film, have your students make lists of, the limits and problems of solar
\ energy. g SR /

» : . /

. ’ . /
- 2. 'Use science kits and books to gather information about heat from
//) - the sun. Have students give osal reports on .some- things they learned

‘about . the sun's energy. : N S //
’ / Y
_ .. 3. Fatterns for making kites and pinwhéels are available everywhere.
~ Have students demonstraté ‘the advan®ges, limits, and prdblems associlated
WIND \ ‘with wind power by making and usingnmdels kite s, pinwheels, tinkertoy
" windmills s etc. - . : e ya "L

) . - . - S : .
- 4. 'Read_some poems about wind. /glere are somg good choral readingg‘
: . y ) ' SRR : ‘

’) '7 . / . ‘« o -'-\. | ‘. ' | Lo /?f ( L ,//«;(\;

i . - - R
A B 8 , * .
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N
.
.




-

GEOTHER-
MAL
STEAM

[ . ’/\ .
NUCLEAR

ENERGY .
CONSERVA-
TION

-~

HOW CAN WE HELP SAVE ENERGY?

| o . . J .
. ‘] Y

thatcanbe used with this topic as well s some interesting articles

~1n science bagazines. v

a
i
Ey

5. Energy,in steamgcan be introduced by the topic of ho§ springs.
Where and how have we used them in the past? .Have students d pictures
of geysers, or make g large mural showing geothermal activity'for the
classroom.. Have students‘make statenients, about the 1imit% and problems"‘~~
of geothermal energy andaplaceﬁthese dn writteh form on the mural

-2 R -~ ’

6. Nuclear -energy can be introauced through a discussion of the
kinds of electrical appliances t will help run. 1xy~to help the studfnts
draw the inferencf hat nﬁrlear energy will be converted t&‘electrical‘\\
energy. .

¥

8 . . \

. "’ﬁ)x

vggt he topic of Energy Conservation.

as Save Electricity and {llustrate your
poster. with drawings-or'magazine pictures. . Write your slogan.in large,
-to-read letters. Other ideas to use as themes are: We All Need The

& . N ’
7. 'Design and make 4

Sun's Energy, Save Energy, Turn Jt Off, etc.’
. ¢

8. Take -an energy .tour of the school. Have pencils and ‘paper
handy to make lists of the ways energy can be saved in the school .building.

‘e a. .
\\ ) %/\)\ . - _.', . ' . v
. LT . ‘ LR N
NOTE: The NSTA Fact, Sheets on Alternative Energy Technologies a set of
19 four—page fact sheets ranging over a full- list of technological op-
tions for the future 1is now available at low cost to teachers. Write
NSTA for~information about these and other“energy materials for teachers.

!
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J ‘ALUMW RfféYCLIﬁb« EXPERIMENT, -~ '
- TN o , f ,

junipr: high school physical science or earth science classes

N 1 g '
This experiment in recycling alumigum to foster energy awareness is de-~ ]
gigned for a high school: chemistry class. ' It can; easily be adapted for .

-

-'x-v

R by R0nald G &ramﬂtoﬁ DR - o e

Al Westsiqe High School Omaha, - Nebraska v T :
L L i v - - . )
IT:' - "o # . - NS M - ) ..‘ . vJ .

Is recycling just the matter of starting a recycling center and collecting

"a lot of tans, papar,’and ‘old- bottles? Perhaps not. Perhaps gommendable. enthu-_“
_ siasmg are no; often coupled with a realistic understanding of ‘the ‘aspect of '

high energy use in recycidng. 1In.this experiment students considef whether con-
serving energy may have highey. prior1ty than the few pounds of material that can
be galvaged from»recycling. The first part of the experiment asks the students
to consider, informally, t topic of recycling waste aluminum, and sets the

: stage for the second part where students compare the energy consumption in re-

./’fﬁﬁ\qw A procedure for this'chem

-

of the following goals wiLi have been met. ., L

. ; - \ , J
General-goals‘intfoduoed and'stimulated inthe activity are/to:

cYcligg/with the savings in (the ‘amount ?f aluminum at the end of the pTocess.

X ,
y activi¢; follows. ~z%& it would suit yo

purpgses to  have the complete eriment ou can receive ‘it by sending 75
NSTA for a xebox-co y. ) However, ‘this is just a brief outline of the expe
in recycling aluminum. - At the conclus1on of . the experiment, you can exp

N . ) ‘ . \K\

.

R

3

1. 'Pr071de the ‘student with an oppgrtunity tofrelateqthe—recyclingi"
to energy’ consumption, cost coj;iderations, design feasibilities,gand‘

environmental advantages B : o
P 4 ' N . . . N
4 ¥

A ;Prdvide an opportunity to observe a chem1cal change and to d%stinguish be- .

s vinun compound I
.:é o

tween a chemical chapge and a physical one ' Y N

Provide a method to- synthe31ze the aluminum” compound KallSO4)2 . l2yH20(S),

' from a p1ece of scrap alum1num‘Tnil . ) . % .
. - . e, . . . . ;
4., ‘Ihtroduce chemical fOrmulas and relate them»to observations and events. ' t
. . . '3 . . .
- 5. Familiarige students with laboratory equipment i . ' f; C if
- . o7 } T
6. Introdupe the metric system - /o { o o )
-u R ’ 7/‘»‘ . i - v : '”‘\
- . J ‘ . B ‘( o
4 . - 4 \ Aa:), . ¢ _ o
’ - ~ Sy . B o o
g s . - d .
- e i , . ~ P
- b ( - g €
. ¢ // i\ . - o AR
. - - Al ) N B |
t - o . Bl ’
* ) ) ! I'd ‘ g
Ia)
- ] 1?J » ) ’
A « - |
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| CHEMI&I\@EQQTION 0 )ERVED (summary) - ,/ ‘ _.

+

4 2 Al .) + 2 KOH(aq) + 6 H 0(1) : - ;h- 2 KA%(OH)(*(aq) + 3H2(g)
2 KAl‘ '(‘OH)a(aq) + 1. so4 %,. 2 A1 (ou)3(s) + K2$O4 q) + 2 Hfo _
. ' white‘ptecipitate .
. v 4
. Rx 3 ZAl(OH)B( ) + 3 HZSOQ(aq) e A12(504)3(aq) + 3 HZO(l)
Afte&xstanding overnight, alum crystals # ould be present as, shown in the following
reaction: EASE SR : to
o B . e : ' S
‘Rx~4 Kt + Al 37 +250 24 H KAl(SO Yo * 12H16': v
R S (aq) T (a ) 2 4(aq) ( 2 2,_(1)"_""'—'_"*' D2 2°(8)

Note: The appearance of the beautiful alum. crystals will will interest the students
. and is an ideal oppo;tunity to introduce somé/students to crysta} grouping

. Lo ‘_) i PEAREE: ',‘ ) .A.,. . 4 W™
CHEMIQALS: , v* ‘f , f _: f?]F:fr)""' ‘ - 5 'pj.v o .
Aleggy . .- ©1. Piece of scrap “aluminum’ fo1l" (ask students to bring '
) - o0 their own aluminum foil from ‘hom ' : o )

- . A ° e : C ! E

_,:v - 2};iBottle of 1,5M potassium h _réxide soh&tion ’ It ‘re-
AP ;'quﬁres 50 ml, et~ The solutbn 1s pre-.

o pared by add g 84 grams of KOH per, lites fvsolutionv‘

‘ ‘ -\ oL
. ‘Reagent Bortld of M Bulfyrid cid.solution. It re-
quires 25 mi. for each student. The solution 1is pre--" .
in

pared by adding 168 ml.'_of,f con_ce,nt'fated.vHZSQ'(; per liter . -~
TRy “of solutions - ' * A
Ca(OH) gy =~ - 41_ Small Yar of solid c}f’c&um hyf%roxide IR A
S o ;" 5 Bottle of‘dirt§ watg f LT L "?fﬁh:;VZ;"
: 6 Ice & : O ‘
EQUIPMENT ';:. I A TR _ N
# L % 0 ml\beaketl Oy . .h‘ L 1"'“<lo - thq)fi tering apparatus
: -8 ass stirring-rod - ' - R spatula p _
_ -»l 0 ml graduated cylinder R - ='small ruler. . R
" = hot plate Y o ) . .= wire gauze . \ )
L mortar and pestlee o MR - 400 ml beaker L /’
- filter paper to fit =~ Ly » . Y L
} . V S .
: ; 1 ot 7 ?
o . L /\
. A AN -
'& . . 2 . ¢ 1
. ) A i N .
~ o« c . 5




Lt T ENERGYLIN ARTT - . j

. - IS - - g - ‘-
This unit og learning experiences focuses on the. impact that energy will
. have on our architectural structures in the future, Secondary 'school art",

students (grades lO 11,12) learn to correlate design and energy efficiency. Q{
, S * B : -

~ e Qy Kathy,Erickso S . . L

N ichmond,‘Virginia : S i

-

L -

, _ The unit Energy“in ATt helps students explore architectural changes,Lexamine )
' “.building materials, recycle discarded objects, and’ compute energy efficiency in’
" ""household appliances. The" teacher‘%ses easily obtained materials and ‘needs very .
.ﬁv:little outgide preparation in implementing Energikin Art into intermediate art =
'”)1clasaes, grades 10-12. By this time, students should have had some contact with x*
- energy nd the sources of energy’ in sciénce classes. .Most will 'have aéquired.
tence in basic drawing, composition perception of space, color values,vg
o rsta ng of architectural styles. They pfbbably.have learned the ‘
'elements .of. gculpture in beginning art classes. This unit provides for the s
' further develop”ent and maintenance of these skills. ‘ i '

_ It wifT be helpful to tHe teacher using the unit to examine carefully the .
rfoverall organization of the unit Hefore Starting to use it. THere are five les~

»-sons, - but' each: could be .taugh separate%y_if the teacher wishes. ‘At the conclu~
sion(ﬁfthe entire 1t- stud s should /be able to: : :
S 4 .

-

x l4l,explain the impd!#anceof'energy iq:grt. , '
20 explain some of the effects energy se will‘hhve on arqhitectural

4
* -+ I 'styles tn ‘the future. o : Qe ,N\ .
~®7 3. ‘define an energy efficient building. - | e A i
ﬂ\ B b compute wattages of appliantes and equipment in use in classroom, and .
AR use this “information when the time comes -to purchase- ome appliadnces..
e 5. recycle junk into a?t/sculptures. .- : '

. Passible conclusions can take the form of student dra gs of futureihomes‘and
office buildings. ¢;n thes® drawings* gtudents must eonsidér the con s of. mass,

t
'~ _ space, plane,,texture, and proportion..' They shoyld be prepared togzipl?in how )
the design is energy efficient ‘and what effects e des1gn may-. haVe on life ' .
. styie and on the environmeﬁt. W T . ’
: "\ u ~ .

Junk sculpture.proje&ts must Be undertaken w1thout the aid of power tools.
A display of the sculpturesaffordsa graphic presentation ‘of the key ncepts of -
. ‘Energy in Art-, B i : o L NG %‘%
' ‘Lesson 1.. Energz T o

N @ - T4 .
'%4 " B . v

Objective: . Students ould be able to develop orig1nal ideas about cqm—
municating energy through a

~ ’ R .. T L. .". : . N s




=t . : -
Materials: Record player, record albums, water colors, paint brushes,
pans, water color paper (four sheets per itudent.)‘
Getting ‘Started. - Ask: What is energy? What are some energy sources?
. i What“are some Ways we use energy in the classroom? 1Is
"energy used whenever we create,a work of art?

>

e Activity . . Play four’ different beats or tempos using suitable re-

: cordings. Have students watercolor to the beat using the
following art elements: form, color, -line, and texture
to create a picture. Each. picture should reflect a dif-
ferent tempo and style.

.
-—

:fph' fFollow—Hp " Does music release energy? ' o
B ' Do wave lengths have anything to do with epergy’ Lo
If so, how? How did music affect the aesthetic value
of each painting?
g .Can you telT from the painting that it reflects a specific
- beat of music? X
Lesson 2. Future Architecture oo

.

-

;a ObJective Students should be able to determine how energy availabilityﬁ
“has been reflected in architectura;.styles
. . Materials' Pictures of solar houses, underground schools, picture of a
module; drawing paper and pencils ,
. ¥ . T
- Getting Started. 4Ask: What ways has architecture changed over the last
years? Look at the type of structures that presently exist
and look at the construction devices that governed the

=

g 4 ) form, and of the impact technology has had on the design
. of buildings. "Ask: How have building materials changed
- , from then to now?
- Developingvthe Lesson: B

ES

o -

- What does it mean to have an energy-efficient building?\
R How can a home be made more efficient? 3 \
How will solar energy devices affect ‘styles of- architec-"
* ture? (Sﬁ?w pictures of solar heated/c oled homes.):

g . How aesthetically pleasing are they? (Show leasant~-
appearing underground school building.) What effect on
energy efficiency would you gain-by building a school this
way? Does this kind of building affect visual pollution?
(Explain this term. )

4 hd

-
as

. | « . In what ways do you think ‘hew products such as piastics,
' new steels, urethane foam will affect future arc itecture "
styles? How will°'modules change the style of chitecture?

\

(Show picture of a module ) . ‘-




Actiéity Draw a future home. Consider whRat sources of energy will
v most likely be used in 2000 A,D., and new building materials.

Plan your home for maximum‘afi}activeness and liveability.
. Consider concepts of mass,, Sﬁgce, plane, texture, and pro- -
protion. Ao ' :

Lessor 3. Energy in Architecture (Continued) T : "\

oot

Complete drawings of futuristic home. At thé end of thg class period, each
student will explain his drawing and list the energy source. Explain how the.
designs show a consideration af energy efficiency and protects the environment. -

Lesson 4. Appliance'Efficiency - { : \ "
. . ) -/‘\ \ R

ObjectiVe: .Students should be able to determine energy efficiency and"
. . ~

discuss its importance 1in class'énd at home. o . .
Get¢i:;’;szzzg. - Ask: . What &Qeg iﬁ'ﬁean 1f’you say an appliance is an

energy-efficient one? How is efficiedcy’raQed?. R .
- (Appliances are rated on a scale from one to twelve, with-
. ’ rating number twelve being the highest or the most effi-
o cient. rating.) . o '

Ask: "~ How many of you.use energy efficient'appliances,
" Show students how to find the wattage of an appliance or
equipment by ‘locating a label on the appliance indicating

R the volts and amps (ampere)  and ‘then multiplying it as
' ‘ follows: R & {i_ .
: oL <o . ‘ . )
S .  =; ., . L ox = L o B
. . B Volts . Amps " Watts -’ '
Activity-Part 1 © "Ask students to locate various pileces of £quipment in

. the ‘classroom and to compute their wattage.

Chart the wattage figures for each ﬁiece of equipment on
the .blackboard. ) N I

Discuss ways that each piece of equipment can be replaced
by either using hand-powered models or whether it would

be -better to purchase new pileces of enezgy-efficient equip-

ment. . N ) .
“Activity-Part 2 Students will design/a tﬁfee—dimensional sculpturé project

with the following specifiéitions: L)

_ 1. The scuipture shoﬁld consist of space, form, and tex-
“ ture using found junk objects. These objects should
be recycled into.a very aesthetic plece of sculﬁturef

2. It should bejbqpsfructed without the aid of using
powered tools that use electrical energy.
- . »

L v

A



- "

: 3. Sketches,for the “Junk proJect will be due by the
< o ' next class period. A descriftion on the method of
. ' o " creating ‘the sculpture and the type of materials to

: . .be uséd myst be listed on the back of the sketch.
Students éhouid bring in junk objects for the next:
lesson. G

"~ Lesson 5. Junk Sculpture T - - < hi ' . e

: Check with the’ instructor to see 1f the materials used for the sculpture
is junk and will.fot need ‘additional energy to reproduce The only.other means
’of energy to be used is that of the student. ) o .
"é oo Students will be permitted to start their 3~D sculptur;e.s and to work: od °

these for 10-45 minute sessions. ' At the cémpletion of the sculpture, each |
‘student will be required to list the various ‘pleces of junk used in the sculp~
ture. Then they will be asked to list the sources of energy needed to ‘make that
plece of Junk sculpture The list of junk with the sources of energy and a
- title of the piece 'of art.will be placed beside the sculpture in a special exhi-~
A “bit on energy in the school display case.
¢

’

,About Eval&htion
-, Watercolors should be evaluated on the “stude 's.ability to react to the _
= music 4nd the. energy activity. The student 'will alsp be ‘evaluated on his facili-
X ty to ndle a pdint brush, his sensitivity to ranges of color value, his under-
' s;?nding of composition, gpd his perception of.space. The student will also be

s evaluated on his ability to follow directions.

. . .
=i v

Energy efficient house drawings will be evaluated on imagination, line,
form, their perception to space, and the student s facility in handling drawing
_instruments. . _ - '

The sculpture will be evaluated on originality to use Junk objects and
to make them into an interesting piece of 3~ dimensional sculpture using good
skill performanée.y : ' .

Resources ' : ' B o <

- -

R ~ The Futurist, October 1975 Magazine

) _ o Creating Energy Choices for the Future, U.S. Energy Research'andQngelop—l
’ ment Administration. ‘ ' .

&

,": \ ‘




ENERGY IS ALL AROUND |

-

This. se
mary so
wind, n

ries of five lessons introduces advanced second graders to thé-pri—
urces of energy and their main uses, as well as alternate sources~~
uclear, tidal, and geothermal. Th activities encourage children to

"get involved" with energy~-feel it; see it, draw it, conserve it.
~ e
by Kathy'Erickson o ' .
Richmond, Virginia ==~ ... - S ) 2
.' . -
Lesson 1. WHat {is Energy? ‘ ot : .

Wﬂat wilikyou need?<

1. piece of coal
2. :plastic toy .
3. chalkboard, overhead;
*  redrawn pix
: = MATCH THE WORDS
4. . hand-out #1  WITH THE PICTURES
What Will Students Do?. '
%  ° 1. What 1is energy?
: 2. ‘Do we use energy?.
Answer . In what ways?
these: - 3. How do we get our ertergy?
. 4. Where 1s our energy stored?
7. Readytfbr a fun way to learn?

Stand-and{Do: Hoﬁping.‘

Toat

Can we think of other ways to use energy?
. (Class suggestions are acted out)

Activity

“~

Clapping
Sway back and forth

- »l

k]

Match the wdrdsawith the picture. ' oY ;

e ad

Another;Energy Activity

3 .

7..‘jv g

energy? =~ , 8 3
coal? What do we use coal for? .
natural’ gas? What for? - R
toys Qike these?. (plastic toy; oil based)

\ *

ok
)
7



_ Yoo
i Lesson.l. What is Energy? (€ontinued)

-

”

. ’ ' - .
What are our main sources of\ energy? Let's see if we can remember. »

Sun (Solar ‘energy) ) - , _
. Coal (Show piece of coal) . L "
S ' Natural gas (It is odorless,.colorless)
- . . . 0il (Show can -or containeg of sample.
- Talk about,gas stations.).‘' =~ -

We also have alternative sources. Théy ares Wind
] * Nuclear : ,

o o 2 . ' Tidal |
: . - ;e S Geothermal = oL

How does the body.use food.for energy? Let us see how?

Lesson 2. Conserving Energy - K -
L, S | . Food (FuelJqwesus
, . What 'wi{(l you need? ) - Food WISUSbbdtI burcng;q\/. N
- 1. Cldss set 6f Handout #2. ‘ "h&‘-,h R BT o o
: . .- (see below) ! . , ' N . :
2. Picfures or slides that show . g N\ e
. . energy being conserved. . I EM:::;SU?
‘(see 1deas next paged’ ‘Foedmakes qr ot
3. Find energy users. Use some =~ ,; -f : . /
> r . - . &
: « of pictureés next page. . a’uo:l’;% : _ 051)

) .Food gtues our
: bleod envergy. .
- F
- n:‘aum,ummi THE SOURCE OF ENERGY. . = . FILP INTHE BLANKS. FIND ENERGY USERS.
LoB_AT . > LAP . Another Energy Activity ' /_j
EEIRTINT R 6. TRA_N . B i
. . , Talk about ways to save energy.
Skt 3. r_on : 7. C_R b s : .
- . - . . . \&. . . s - ) ;
0 T : 8, W_GON ' : 7
m?:u; . ) ,;. - T B ) .' . .' ,‘ ' ~ . o
. /—//(/'
' n
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Aruitoxt provided by Eic:
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T p—

2.9 Play a Flash‘Card Game. Directions' Students divide into N
groups of two. One student will hold up e%ph cagd for:the other

g - ' ’ _ s - , . . '/. \ P ’
}. - [] e . . ] . .
Lesson 3. Energy Sources and‘Consergation o v ;7
¢ A - » . . N . ST
. What will.you need? | o > ~ o 7 ,

/ E N . . 3 ' s
o _' \ - ’ " . . ~ .
Class sets of Energy Flash Ca;ds Use any or all of -the picturés on
- Previous ages... - o oo .
§ P P ) ) '.o, &‘{/ ) : i,‘, .
What Will Students ,Do'?\?/ Y ST A
" .1, Discuss ways, tofconserve (sawve) energy. . < T A

' “ to explain the source of energy pictured and fie#tion one way to .”
-ACTIFITY conserve energy coming fronlthis source. ; o ’
. L . .
. . 4 . K - P
. - . o e . : . ZAnother Eﬂergy Acti¥ity b
o S f ST Ch o
T . . . . € . ) -
. . KA '>k - (®lor ‘the energy Flash Cards.
C i © : ' : :
T e . . . ] .
o / ‘Try to.find groups’ for the pictures
. ’ ' to belong to.
" . »
iessonmﬁ.l Ener%y With Art Y P
f ‘ N A . ]
What-will;you need’ oo -, o —_ .
S j ® > . . . s
1. watercolor paper . - . )
2. brushes _ . T ’ -
3. watercolors and pans
: . . ~ oL S I
What Wild Students Do? ‘ : S e ' B \ .
q . ’ Lo S "
1. " Paint a picture about "Saving Energy At que .
2, Explain their pictures erally. - .
i 3. - Display the picture to help their classmatés w1th ideas.. ;)‘ \
I . v A~ .lr R l‘\.
v '_ ) ’
- / ;
N Al (
AN
¢ ;‘ ','
o L . 2.
o P e ,"' v . _ v
- . ! L] 4 b
T » )
R > ¢ . 7 ) 0"%'1_, ' t
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Lesson'S. _Energy Iuppets i

: What will you nped?
1. Copies of Hand-Ouf #5
" for evaluation.
. o (And for speedy students
S " to begin when their puppets -
o have. been made,) -
"~ ' 2. Art supplies; crayons, A
© scissors, pencils, tape.. - \
o4 . N
What Will Students Do?-

' 1. Designy color; and stuff a puppet with tissue. + - .
o2, )Divide into groups of threé_ or four and make up a puppet play._. -
¢ ...+, Decide on the energy things to say.« o L T
: S, 3. Share your S—minute puppet show with the clasa. B ’ X

e o P S oo Y
; B B l ‘\5 T I T . :Eue:gzggvaluation Activity . o
: l- 4} ‘ D T o s
- 1 =@ | AJ“’ - fP1i1 in the crossword witu.enetgpr

ST e o ;ywords, _Complete the energy sentences.

¢ N !
. - L ' . . 8 . . N " =~ L .
CAROSS Do : : e 'h& o :
LG uswomTowTom % mrTOCc___ o S v g ) S'_”'-.,_f: -
\@l.f . . - INERGY. C e M i - T . aoa .
2. ¥ 13 KEEDED TO FLY A 5. A Liet a___ e1vis us ~ : E : -'\;; o '
am. -, 7 LIeNT, - L v e Comi . N
.3, Wt SHOULD TRY TO COMSERVE OUR 8¢ Hauul_mmoml o . . T - . P
SN - o Ccnm : . a» * o N f - - - N .
N, The S_._ 13 oum oRISINAL ' ~ ., : : T R T
SOURCE OF ENERGY. . S e e R ) T : : "
;N . : -oa .y - PR "~ T
. L . v - v _
. . .

¢ _
O B

El{lc :

Aruitoxt provided by Eic:
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oo .o« 07 Y LBIACK GoLd- - . ' :

— . ’ _ . - ) )
’e Black Gold is a role-playing si@ﬁlqtion’to acquaint students.in grades *12

social studies or sclence classes with the problems of securing new oil sup-— : .
plies. This simuldtion lnvolves students in a debaté over offshore drilling

-~ .| svs. difect imports of P{l. \< - ‘ S o

g

m IS ; v -
.. . . ._~ Dby Rqsanne Fortner SR
. | Hidden Valley Intermediatg School,’ Roanoke, Virginia - -

p
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Ty

- M@diﬁicétiqn~OQZERisEfng~tééchié maperiélslin ény.subjéct can allbﬁ'fdr exposure’
k_e{ basic eqergy-inf'fudtiona, Whethe¥~ E“ﬁﬁiﬁvuﬁHerwqonSideration deals specifically

with an energy préblem, or uses energy facts as a yehicle for teaching other material,

the signifﬁﬁﬁﬁékﬁffthe‘;nfOrmaEiog{will usually be obvious. Students are generally’
4+~ gware, of he-gnquy’crisis, and any unit®which, involves all class members can provide
. many teachible mements: - . © -~ - -

¥

!

ct . “ L ’ : cp N . N _
In developing aﬁhnit‘oh;“lbe Ocean in Dangerfﬂ'I’uéed a role-playing activity to ~
dtamatize the;p}ob;gmvgﬁ’éecuxing new 01l supplies-. Students considered ,the growth and
variety of oil related products, the rising costs of these products; and the  location
~and richness of known gfl reserves. Tﬁéy?al§3‘considered whether other resources .
§Scbnid"be~subsgituved for oil. produtts, and how some costs” could be lowered. .They de-"
bated ways to reduce their use of oil. Students used the newspapers as a resource and R
" found much‘information:in the publications of Sheéll-and Exxon 0il Companies. Reprints -
“from the Social Issuds Resturces series and written informational packets from the
.EnvirodmentéI“Prptgptibn Agency and Energy Offices ‘in may stétes were other valuable

- ‘supplementary resource-qutlets. - . , v : ‘ o e,

<

. N , o ! : -
L The ,gamés could éﬁéi;y_t%ke two weeks of 'class time if it is preceeded by in-group
discussions and'indiVidualito\gyopp résearch. The class'might spepd several days re- ..
:searching and discussing the effects of o0il spills and performing experiments in re-,
moving oil from water. However, the’dufatiqn'éf*the active particifpation in therole-

: L

-playing activity'requires ley*;hree days
Béboming a part of _a decision-making prdcegs'Can pep up a class atmosphere. 1In
this- game, the players become aware'of the gentle and not-so-gentle means- of persuasion .
" that comes into play when such things as‘politics, persohal'concerns,‘and»environmegtal
‘preferences becﬁhe enjqiqsg. .The Coasfal\Problems Committee is_ called to consider the A
" Petro O0il Company's .request®to drill fof oil on the continental shelf. Company repre- -
- sentatives come“to the meeting preparj;;gé'offer alternatives to drilling, includiné thé
d

. >
“—"
.

;offef to. construct’ onshore.refineries 3 deepwater ports to serve super-tanbers.

e -

_ to the 01l Company." After - aring.x§e<dg¢§;ibning»ofjall witpesses, the Committee must
make a decision to (1) .allow the o ~ company t& begin its seatch for o0il, or (2) permit
super-tankers tq bring qveréegs' oil to omshore réfineries, or (3) Seeklgcher sources of

- energy and deny Trequests. R SN T

.Consultants 'in energy and marine;sciéntists'tesfify and Effe? opinions in opposition

fi ~ Students with leadership qualities will_undoﬁbtedly‘claim'the six witnesses' folés.
Other class members take the roles of Committee members, bdt do not have specific roles

-asgigned. In reaching a deéision, students become interested- in a commod problem and{
: . : : : ‘ C.

' see the hee%ﬁfor evaluating all aspects of the issue at hand. - 'They take from the sim: o
ulatiormr theﬂidea of establishing prioritieé,:hhich is a valuable step in their becomifg - St
active, informed citizens in the future.- R : : N ) - A

o A . ; ' o Y o
N . - i . B - - = . - -
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o ENERGY, ECONOMY, EDUCATION .
3 ) : 4 T . ' / '

.

This unit for junior and senior high school students in lgeneral science,
physics, and environmental 8clence encou es students to explore the -
energy use in their own scKool build ng n§f339100k at_th urces of //
energy and make suggestions for its better UM oﬁzpossible alternatives.

' : S oo / N .

/ .
T by Georgqu .Gross / - ' ..
Union High School Millburn, New Jersey

~

The main thrust of much recent inf(ﬂ tion has been largely concentrated
in two major areas: (1) the sources of en&rgy, and (2) the conservation of
epergy. This last has mostly covered the hkRavy use of energy.. by the home-

6r and automobile user: Less at{edtion his been paid .to the ‘economié¢ im=-
‘plications of energy conservation. It is toward this" lack that I have aimed.
my unTt: choosing the school building as a fotgus.

. Any visitor to,@odern schools ig struck by the number of hall lights -
burning during tge school day., Often banksjof lights glow brightly beside 4
sunny window walls. The building 1s more often than not, either insufferably
hot or as cold as an igloo. A close look sh buildings are poorly
1nsulated, d lacking in storm windows and con classroom lighting. '
L propose the following. outlin for a unit of study that could serve as an edu—'
cational tool for both studendz anﬂ administrators in teachipg eeconomically and

'_'environmentally sound energy conservation. The unit can be developed'as a

classroom activity, or it -can. be expanded into a system—wide investigatiqn ino
energy conservation. o ‘ ]
o " o

, I." Energy

—~
~ .

- A, Flow 5—’glass, wood, metals, concretev

B. Uses -- lighting, heating, incineration, cooling, hot water

* 2

C. Sources -- what fuels are used

- D. -Conservation measures

e

1. Use

2..'In8ulation (costs, installation,'effectiveness, tyZes),

3. Costs (reduced rates, etc.) _ e e
4. Measurement (meters, lab measurement)
L. . Energy Use Practices .

. A. Time (hours of lighting use, heating, anﬁ%cooling).

. _ AN

~

Sy ' SR
~ -t - T



f?i S B. Mean tempefature (day, night\\hal\s}\claserYms, etc.)

c. Mean .lighting intensity (in halls, classrooms)
* ¢
D. Insulation (Where’ Rf values, weatherstripping, storm windows,_etc )

. E. Methods of heating and cooling (specific types)
III. Survey of Energy Use SR .
A. Electricity.(lighting) R . }. S

- ‘ 1. Kw used ber fixture

'2. Nuﬁber"of'fixtures

-3, Cost'of electricity (calculated from rate applicahle)

’B; HedtingyCOoling“ S .
1. _Btuls‘used per room, -hall, etc. . V s

.2 _Totaljconsumotion per year . y ' " .

\5\5\3. Cost of heating/cooling (calculated from rates applicablé)

.

Iv. Determination of Energy Use

A.  What is the amount of lost energy and the estimated .cost of energy
losses over a period of time (month, day, or year).- .

'B. Estimate heating/cooling losses through windows, walls, ceilings,
doorways, floors.

V. Recommendations

A. Lighting (intensities, removal ‘of fixtures, new switching patterns,
y ‘ automatice shut-offs, etc.)

:B. Heating/Cooling (changing mean temperatures, insulation, methods)
VI. Presentation of Dollar Savings to Board of Education
A. Attendance at Board Meeting ' S

B. Publicity (report, posters, letters, etc.)’

) B '
ro . i




ENERGY CONSUMPTION/CONSERVATION IN CONTAINER USE AND RANSPORTATION
"Ngpvestigations Into Local Container Use '

This activity investigates energy use in the packaging of goods, using local
litter as-the focus. In a oneto three week unit of study, students trace
the energy flow in the manufacturing, distribution, and use of one discarded
containmer. For Junior and Senior High School. -

T A by Gary W. Laird s - ‘
Douglas Anderson Junior High . -
Jacksonville, Florida - \ - : . i

»
a

How will your students .likely see the purpose in studying the energy used’
in ordindry containers? For starters, they will soon realize.that energy affects
their daily life. As' 1it.is, students use containers of every size and shape
every day, but do not realize how much energy they represent. Part of each
activity in this unit supports the growing realization that energy is’spent at
each stage of a container's cycle. Learning how to estimate the energy used:
at each stage 1s a key goal in each of the four activitiesx but this goal ought
to -be developed by tapping the resources offered by the school. Visits to local
manufacturing plants, talks by guest speakers, and surveys taken in the home
and community are only f a wide variety of sources that can advance the S

other goals of .this eper e9;<ﬂ”\\uNN\—/ :

Thescientific stre in this unit is placed on the energy used in the pro~
~duction and tganSportatfoN of containers. The social stress is placed on the
personal decisions involvkd in their use. . The over- alf\learning objective is
to have each student acquire a working knowledge of the energy demand placed -
on all members of the community by the use, storage, and transport of containers,
with the accent on the amounts of net energy before and after use"

”

—~

GETTING STARTED ’ : . | " e

At the ‘beginning of the unit I suggested that the students write to various
manufacturers of tontainers, or visit a bottling or canning plant. Students
should obtain some basic information about durability of the containers, Ebsts

. of manufacturing and distributing containers, and estimates of recycling (or
*washing) costs, and storage charges. In addition, I .encouraged reading and
research in books and current periodicals and the collection of direct energy
data. These notes become part of the necessary background information, and
were. drawn on- in developing basic understandings, skills, and attitudes when the
full project got underway. . - :

[

.Activity 1: Litter Distribution- - ' .

Each student was asked tomake a survey of the kinds of containers they
might find at a street corner, an intersection or roadside. (In order to keep
the’ sample random and uniform, I asked the’ students to ‘'survey a sixteen square
meter area only, and to take surveys in’ representative parts of the community )

e
S N
——

i ey T




v One week later: the information was compiled on an Energy Board. Each . _
type of ‘contaiher was given-a-Btu-or rcalorie energy use factor, basing determina-
tion on the previous research information. We made a line graph to ,show the

' number of containers in each catefory: . glass, paper, plastic, or metal. We
plotted the net energy used in each type of container.: If a container was _
reuseable or recyclable, we subtracted an energy constant and plotted thése
containers against the non-returnables. (' ' L.

the litter, and put the tables aside for later reference. We 4Yso pXojected
the-total energy (estimated) demands for a year in both returnable and\non-
returnable containers. And we-estimated the  totial energy use if only Teturnable
containers were used for a year in the community. ¢ RN - ‘

‘We concluded-Activity 1 by summarizing the total energy agghntQEEi all . -

-

"Activity 2: Returnable vs. Using Once-Only Containers

Students formed committee grouﬁs to gather information on local. recycling
efforts. They made an Energy Board comparing costs and energy use of recycling.
litter with non-reuseable litter. Space on the Energy Board was allotted for
suggestions for more effic¥ent use of energy in cdntainers.» *

Group 1. Visit a bottling plant, or invite an expert in -this field to
-come to the) class to talk about energy use in the container business. e

' Group'2. Visit food processing cohpanies.tb Find out specific éoéts‘qf
" food containers. . : '

»

v

. Group 3. Talk to-local government officials who have'respbnsibilities‘in
litter collection. Ask about recycling efforts and their costs, '

Group 4. Collect fnformation to .support arguments for alternative manul

- facturing and food distributing networks. e L e »
o ) A ‘ > . . "’:"..;- i _'_-;_cf’ . .y : a . £ :.
o AétivitéVB:* Calchlating'thevNettEnergy'Usé‘in'Manufacturing

»

surveyed "local T6od o iéfgﬂﬁnquifyng.into the costs of food in specific_cén—'
tainers. They»comp@ﬁqﬂ{ﬁﬁ?gébfindingsswiththg statistics compiled fn Activi- o

ty 1, and reviseagtﬁhl&kgngrgyﬁéstiﬁbﬁes when necessary. . €

"-_.f”S;udepts w‘,e\aSgqu?Q{prgjectyin}survey—taking. First, they looked at
the trash and 1lit g{‘zifﬁbhegfdr'thé.type-énd amount of containers. Next, they .

: Yy
[N

-

Activity 4: Charfing the Energy Flow

- ’
Each student,traced‘théi;nergy use of the container cycle with odne gpeci-
fic container. (The flow starts with the energy use in mining the metal and
ends its cycle as litter.) The estimation of the Btu's is made from Energy
Board figures and by using the background notes. A sample diagram follows.

- 5.
+ NOTE: Most teaéhers will want gtudeﬁts,tb identify alternative technologies at
the end of this unit. For example, they should think of new ways of shopping, im-
‘proved transportation methods, refrigeration by solar energy, methane energy from __
_ﬁyg§£gl_§nd"considetworganie—ﬁérmiagT—and;teéfake—some“pergonai“téEﬁdﬁgfﬁfTity

toward conservation. : Y
- oA 4 . z-
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KILL A WATT

]

2

Eighthgradelnathematics students are introducéd to a series of activities
that encourage engrgy conservation. Students assess thelr present house-
hold energy usageiand propose practical ways to make significant savings;

1

r%Organization“of-Learning,Package : o 3

by Diana Hargotto L . o o
Washington Junior High School ' '
Green Bay, Wisconsin - S NN

Why Energy Education?

' To combat the energy crisis we must realize we do not“need as much electri-
city as we think™we do. We have been wasteful users. of electricity and of non~ .
renewable resources which produce electricity. The time is here to reevaluate
our electrical needs.and to" attempt an individual kilowatt cutback., Even though

’an‘individual s contribution may seem small, the combined efforts of many indi— :
viduals can greatly reduce total electricity energy requirements. ] , -

Energy education.w1ll enlightenuthe young student about what the ‘past has
been, what the present en€rgy crisis represents, and what the optioms and pri-
orities are for the futdre. Each young person's individual acts of comserving '
energy in the home can have an impact on the family, thep the community, the
state, and finally on the .entire nation, so thatvideally there would be no more

§ energy crisis. ) Ch - o

g

\
L

Géneral Procedures for Teaching ‘ L

- .4 -
¢

Kill A Watt was designed for eighth grade mathematics sﬁ‘vents to enable
them to recognize the need to develop con@ervative habits and attitudes. concerning
the consumption of electricity. Although this learning package was developed
to be used as supplementary work for el hth grade mathematics ¢lasses, it can - \
be utilized in grades 6 through 9 with lan integrated interdisciplinary approach

Srudents see the reasons why they are learning about energy conservation
through behavorial objectives for each energy-related concept stated from a’
consumer .point of view. An accompanying bibliograpy indicates sources of Ain-
formation used in-the writing of .this- energy conservation learning package.

L

As the tftle indicates, KillKA Watt has a major concept of - conservation of
- electricity. The eight sub-concepts related to this major concept are: (1) Meaning
Jof the Energy Crisis, (2) Finding Energy Solutionms, (3) Eneérgy and Your Life
Style, (4) Reading Electric Meters, (3) Computing Electric Bills, (6) Use of
Household Appliances, (7) The Householdqﬁnergy Game, and (8) Kilowatt Counter.
The teacher.can be either a director or a facilitator of learning:about
electrical energy conservation as students involve themselves in the various

et

learning activities by reading reference materials, viewing films, planning panel -

discussions, collecting data; solving mathematical problems, intefviewing re-
N I .
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ERIC

Aruitoxt provided by Eic:

fsource people. developing a. bulletin di&Q}ay, and cpntributing to class

-

'discussions. . ) -

Q

Timing depends on the usage of .Kill A Watt. Suggestions are: (a) fourﬁ

to six weeks of intentive study, (b) one day a week for a semester, or (c)
one day every “two weeks for the entire school yea?
1 .

, . /
. ’ v, . : ’ »
2y . .
\ ‘ 4 . ?
Py : . ) ‘ , . ‘ . ‘ . L
LEARNING ACTIVITY ON METER READING -
‘. Tho amount: of eleotricity you ugse, 13 measured by a METER ' ‘ y
©L0)
- . attached\ﬁ t:o your house or apartment:. An electrié¢ity meter has
) dials on uhich one or more needles will polnt to th8 number of . )
» - ". v
vr kilogatt-houru of electricity that you have used since the met:er
) was 1nsta110§i., One of the dialu on the meter will look like t:hia.
. C ’ s . o
o . ’ "Dial ’ .
. /Numboru on the Dial i
e Needle o A\
~Direction needle turns \
N BT ,",‘ . v
- ' .. . " »
. ) . . N
) mwmum \ 'mei@u%wmmum%m#Mm
AR | STUDY THE® ILLUSTRATION'BELOW . .
. ) N “This Dial count:u 'I'hiu Dial counts This Dial é'ounta\ This Dial counts BN
< . R LY ./ : ’ ' ’ \l'r » + . ’
lglitﬂ of 1000 L “units of 100 ) ~unigs. of 10 - -4 vaingla\‘ ~ ( :
\)kilwatt-houru kilowatt<hours - k1lowatt~hours kilowatt<hours,
each’. . e each, " - ) : “each. - ' N
. - - ‘ 5" L./
’ - ; q ‘o ! . ! 1 \ ’
: (8 A A8
N £ AN
. o — ) . a .
Dial A E Dial B : Dial C - Diml D

anwﬁmmm#mrmawwmwammwmmw*«w&w*mwm
R
Dial A. The needle turns 1n a clockwise direction. /\/ L
dnae Rt v
Dial B, The needle turns in a count:erclockwise direction.\/'--‘ y .

-
Dial C. Theéneedlo turns in a clockuise directicn./—\/
© R
Dial D, The needle turns in a countercleckwise directicn.m
. //, . ’ﬁ ) . hE- . ' .
, , \
‘M - ‘ o
1
-q\\‘ ’ » * » 2
. . ‘
: -~ o 25
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| Idlowntt-hnura. Tal B roada

" Diad € reads

shovn nbovo ) e

As ﬁho nee‘dl‘ turns in a clockvise or-cuunterclockw}np
direction, it, comwts one unit of olo'ctrieity used, The number
of wits conted {8 THE LAST VUNEER PASSED BY THE NEEDIE,

lThQ diagram 0 the praceding page. or the single dial shows: -
that or;o u;xit of plectricity has been counted. |

_ STUDY THE second 11lustration oaro!‘ully to notice that aoveral

dinla are naodod to count the total numbap of units u!‘ eleotricity

usad 1n a homo. 'fho reason for the four dialn ia that sach dial

can t:ount.,gnly toﬁ wnits, 8o each dial as oxplained wil} count
‘ .

awnitofa dirroront 8ige,’

Hotdce- that ho nbodle on Dial A haa just pauuod%ho number 1.

Thororom, thia n odlo has ust counteq one unit that measurss

{1y 10, 1000) kilovabb-hours, Diad A {neaauren
kilmtt-hom. A o o ' <

’ 'l‘hp noedle on Dial Bhas Just counted l:ho nunber 9. This - y
neadle hna fust, coﬁntad 9 unitn, each msuring (9 100. 900)
(9 100. %0) -

7 Al
mmtt‘-hours. | ) :
: The needle m 1‘ Dal ¢ baa juat countod tho numbar 2,

t add togethar the mdings on Dialu A,..B,

and Ds In other w rdJ, ve must add 1000, 900, 20, and 6 to got

@ total of 1926 ki) },tt-hom. .

!

v 2 ) . ‘
Study the meter below, Fi]%in the blanks beneath each diali,

. ©

0 ke - 1o$‘ 1 \\
40N RN o\,\
K Pl a f\
B\ \ 1 J & 7
\é L L4 N
means____ -memns___ mesns_ At .

!

. ‘-l‘dlouatt-houra kiinﬁatt-hom kilouatt~hpura ilovatt-hours
‘ o y
7 - |
Acoording o, your calculations, this moter shows that a total

of > kilb'.wgtt-houra ‘hsye been used,

EEEEE

-




- Acc,arldinglto the meter, ymfj have used to date -

\kilovatt-hogré of electricf,ty. ” o
b
In May, the person, rr/om the power company makes another

»‘ mding.‘ | |

Ho ririds that your electricity metor now reads
kiloum-hours. Since t;ho April roading, you have used ‘
, kilouat:t hours. You I‘ind this by subtracting this April reading '

, 5 froh the May I‘eading. N . A . ‘. |

Y

-‘r.' ! R

| 1)

10U SlioULD v BE ABLE 70 FIND AND READ TiE METER FOR ELECTRICI\TY

TN YOUR OW HOKE,

DALLY USE O ELECTRICITY IV NY HOKE

DATE

mE

ELECTRIC METER
READING {iouh)

KILOWATT
HOURS USED

AILY

T

.

3o

o _

by

\b"l .

fe o]
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qELECTRICITYL'lI!IATE scm‘,m - m:“' 975)“ . dork all problems on t:? paper showing the caleulations
- S L R “ |~ . for each, Use the G lon Bay rato scheduls to do thess,
DY CufE \ @ e S o o
‘ : A0430 | : e My Colll'ina road his mator at the beginning of Hay: B
, gﬁ:‘ngg"Kﬁ"a:" J J .0‘2‘20 L ~ TeToad 3% Kb, When ho sbtracted the Apr) reiding -
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' "I‘otal m at (Puel cma{;) 400215 o - . o Oreen Bay 1 . i "
. . \ ' : \ ’ . B o — ' ' “ ) . . ‘
' SAHPLE BILL COMPUTATION: Supposs that your total = A | : ‘
electricity consumption for the month amounted boy - U -
, 500 Kb, The chargs: for this monthly consumption - - S e . R ‘
+ would be. figurediout in this way, . ‘ L ‘ . e :
Firat 200 Kb at $.¢23o........ ot f Ganyou find wnormor fn e LT 0
Noxt 300 Kuh at $|02 0unnu. 7.83 1; SEe ' : ‘ SR N (. i =
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VBT IS A KIMOR T
+ Take a look at an ordinary 1ight bulb and you will
no‘ticev‘that its ‘uattago is indicateds Ror example, the |
buib might‘md 100 vatts, 60 unttn,'«hq vatta, and #0 on, |
The Wattage marked on 4 buld indlctes the snowmt of
eloctricity that bulb \{iil ﬁsp fn oo bour, 1
Por example, & 1004t bulb will uss 100 vabtehours
of olectrioity n1 hm%r{ Smilarly, @ 60-vatt bulb will °
ush 60 vatt-hours of olectriofty in 1 bowr, How many
vatt-hours electricity will o ho-uatt bulb use in one bouf 1

vatt=houra,

WALL &' 15-4tt buJb use 30 wast-hours of electricity in 1 howr 1_

o
! o
- A

Since a LO0-watt buld will wse vattuhours of electyi-

-watt-hour

city in 1 hour, then the same bulb Wil use
# . o

of alectrieity ind & howrs, How many ntt-ho_ursc_!p\f'olo‘ctri-
¥

ity i1l a ho-uaitt bulb uge in four houra t e
) ansvor this qupstion, you must miltiply the mamber '
by the mumber o I ind that 8 [0watt bulb will

~use_160  watt-hours of electricity in four hours,
Angwer the follwing: -~ . . :

1s A 100wvatt bulb will use 100
oloctricity in1 bour,

of

2. o 100-att bulbs w111 use R
of electricity in 1 hour, .

3o How many watt-hours of electricity will 3 G0watt
bulbs use in 1 hour ? in thres hours !

-t

The average fanily vill U8 nany 100-¥att bulbs , many
“othor bulbs of varying unttago, ind & number of electrieel
applisaces as vell, I i for this renson that the typleal |
home \g}ll probably use during one nq}zﬁhu soveral tho‘uaand:,‘l‘
uﬁtt:-houra of elecfriuitj.. o

‘E}ecauso;»t'ho aveﬁgo homs w111 use sqvmi thousand

' vatt-hours of oloctrlcifay In one uo?:, it 1s mofe convenient _7‘

/ o neasure the dpunt of stectriofty In a wnit larger than

f" the watt=hour,. One kilwntt-hom{'ia.oqual to 1600' ult.t-hom.
= ”rmmm ‘that & kilovatt-bour is larger than a watt-hour,

+I¥0 kilowattehours equal vatt-hours,

500 vattshours squal of & kilqut"t-hour.
How u;ao(y\vatt-hours oquai 5§ Klovatt-hours,

It fivaﬂ 200awatt bulbs were used for one hour, they

uould use a total of § tines 200 watt-hours or 1000 vatt-hours

orl kilmtt-hour, /

1 .‘. . " - " K ‘\
¢ ' . , " -
MNER THE FOLLINIHO: |

1o If each fluorescent tubs in the 1ighting flxtures in RN
your classroon 1s 1abeled L0 watts, how many watt-hours
of electricity 1s being used in 1 hour + How many .
" dlovatthours fn 1how? .

2y How many dlovatt-hours {3 belng used today if the ligh‘ts.
in this classroom are turned on for 8 hours !

3 In what other ¥ays benidas the overhead lghting 1s
" electrieity used in the classroom ! ¢

(A0

L
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“DESIGNING AN ENERGH-EFFICIENT HOUSE -

Designing an energy-efficient house and making people aware of the simple
design factors which affect household energy consumption is the focus of
this unit, called simply, IDEA, for architectural- drafting students in

high school. ; ) ' . S

- ' A - T - o

Arvada West High Scho

T - 'y bvaale Raths &
. , 1
Arvada, California

Ever since the stone age, man has been continually modifying his physical
surroundings for protection and comfort. We have traditionally attempted to
- dominate the:environment rather. than to harmonize with it. Now after many
years of enjoying -the luxury Jof abundant energy and fuel supplies, we have come
. to the realization that these resources are finite. 1In order to survive we '
e must control the factors' for which we are responsible; namely, the demand for
- energy. As ‘teachers, we can help our students accept this responsibility.

~
B

We will need to help students redefine the relationship of the'planned < [,
environment and the natural environment. However, it must be a team effort. '/
As soclal studies’ teachers we can help ‘develop these attitudes® how energy - - /.

. resources affected out past, and how they will determine our future.. As science N
teachers we can provide the understanding of energy concepts, and how they are )
used. With both the attitudinal changes and the scientific understanding in '.g
hand the student can begin to design a house that 1s in harmony with the en- ¢

vironment . € N v .

. * .
Conservation of present energy sources is of immediate concern as it will
be several years before alternate sources will have even a negligible effect on
present resources. It 1s for this reason that I have elected™to integrate a
simple unit on energy consexwat;on into my traditional architectural drafting
curr1culum Traditionallyiy¥the course requires the students to design a.simple
house in the first semester ripf the course. With the inclusion of the energy
~unit, I ask the students¥£0ndésign an energy-efficient house. Each ‘student
mgng to energy conservation in home building.

selects ‘at least one tophg
After some research he; tﬁé : gports his findings to the ®lass, becoming the resi-

dent consultant in the particular speciality of his research. As the design
- of the house. progresses, the individual consultant offers his educated opinion.
_Hint: Don't be surprised if some students wish to use the benefits of thelr re-
search ip/another class as a report topic. The students/get caught up in the
fascination’ ofétheir own researclr. - ) i A o ' -

S

Following is the uniRx AnﬁEnergy¥EfficientTHouse, presented in outline
form. . Keep inmind that thisis not a separate unit, but one that is integrated
within a traditioné{ unit in architectural drafting. :

-

Designing An Enetgy—Efficiént House .

.

This unit will ‘provide an understandlng of energy concepts as- they relq;e
to building construction, and how energy can be gonserved by more appropriat
design. At the conclusiqn of this unit students should be able to: :

r l. Identify‘most cost efficient design features of a house, i.e. those
. | )
. . (}

an
. 4 e ~




features that 4re cost efficient due to their energy conserving qualities.

2, design or draw a plan of an energy—saving component that could be part -~
of a house. . , . ! ™

<

Major Concepts or Topics for Research:

SITE | ‘.- CLIMATE 7 STRUCTURE .
Existing Vegetation o ' © Sun . ) Style ‘
Landscape Wind : ./ = Climate Control .
, Topography (Shape) - s Ventilation /. . Lighting - 3 .
Exposure Variations . Heating ya Fireplaces . \)
Sun, Wind - v "~ Cooling ° - Insulation ° -
Water - ‘ o Windows -
Soil - A . e Doors
h ' : ~ Other Openings
Materials: ™ _
. S : wood f }
- v , ) ‘ L . masonry '
. - metals .
. . .'plastics
Appliances
1
Evaluation Suggestions:
As evaluation‘some students Eight wish to build a cutaway model of an
.energy-efficient house. This project could be used for ‘a school exhibit or a
home show in the community L : ™
Resource materials on thie:subject are available. _ )

Books:

Adans, Anfhony, Your Energy Efficient House: Building and Remodeling Ideas, ‘
Garden Way Publishing, Gharlotte, Virginia, 1975. __—

. , et
Eccli, Eugene, editor, Low-Cost, Energy Efficient Shelter for the Owner and
the Builder, Rodale Press, Inc., Emmaus, Pennsylvania, 1976. . .
8 ,
Pamphlets: : '
"The Energy Challenge Wh§£¢9§n_ﬂe_nolﬂ;WShell~0i1weompany7—ﬁox*?6ﬁ3j”H0hston,
Q_“gH_u——Tean*7?00I“‘"”_‘ ’ N "\

. ERDA Technical Information éenter,,P.O. Box ,62, Oak Ridge, Tennessee 37830.
{

——%, ’ ) - o : ”: - . Y, . (/(
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SOLAR HEATING AND COOLING -

-

v

Experiments in this activity involve stuHents in calculating solar heating ,
.and cooling temperatures, such as testing the effect of paint on glass far

the absorption and reflection of sun heat. (For grades 7-12, with adaptgongd
by the teacher.) , ' ' L

by Paul Sniffen
Matawan Regional High School
Matawan, New Jersey

N

Since we are all consumers of energy, it is the responsibility of all of
us to leasp more about energy sources and -the ways we can use energy more ef~:
ficiently. Energy conservation projects such as the ones I have developed apply
to the home as well as the school. Students should be encouraged to ‘use re-
sources aﬁsgome to perform Experiments similar to the ones in these 1essons.

Pupil- teacher planning should involve the assignment of specific pro- N
- jects. Some of the projects can best be done by th class ‘as a whole. Some
can best be done by committee. Some projects are mdst effectively completed
by individuals, a‘égtxatever the arrangements, it is hoped that students will
develop, from P cipation in the projects on solar energy and energy efficient
design. attitudes consistent with conservation of natural resources. '

Skills in eritical thinking as well as specific skills in gathering dat%h.
are major goals of these projects. The teacher will find in each of the pro-
- VSYects many opportunities to introduce and develop math graph constructipn, use
. "~ of basic tools, and vocabulary building skills. o ( ' .

s
/’(/ SOLAR ENERGY

‘This tivity requires a ¢lassroom ‘with windows facing the ea t, west or

rl south side. The sunlight must erter at least in the morning or afternoon, while

the students are in attendance. Students should collect metal containers of

every shapé and size they ¢an find. They should paint the outside of these flat
black. Then the containers should be filled nearly full of water and placed

in the sunlight.

. Every 15 minutes someone in the class. should take the temperature of the
air in the room and the water temperature in the cans. (It 1s recommended that
\ the kind of thermometer'that can pest fit these needs 1s one that is calibrated
N up to 100 degrees centigrade. 2\.§;udents should record the information in both
' table and graph form. ' . :
-/ .

v 1"
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Samplé Reading: o g = . A \
. ‘Time < . vl Alr - . ‘ ) v Water (iﬁ °‘C8ntigréde)
00w 5.
8:15 26 - e | . 60
8:30 * B - 28 . - » ’ 75
;. 8145 , 30 e

© Graph Sample: . ) ’ %
100 .

°0

25 L < . k
: o ¢

. . ’ 8am : < Time -’ N .- 9am -

-

-

Students were motivated and stimulated by these methods of collecting and
recording data. They observed the relationship between air and water temperature
and'méde'some generalizations about collec;Znﬁ’and storing solar emergy on the
basis qf evidence collected from the experjhent -

; - A Y
AN ENERGY CONSERVING HOME

, - Primarily-designed for students in grades 7712, this activity provides an -
- obportunity for students to design and construct homes of various shdpes and

sifzes and required them to consider wolume, cost, strength, and easé of congtruc~

tion, as well as energy efficiency." *' - s

: - We began the study with a discussion of the homes of the North American In-
dian. These were traditionally conical, sperical, or triangular shapes. Then
we examined the shapes of these homes in terms of strength and conservation of
.energy. At this point we compared the typical réctangular home with an A-frame
home of the same f#Bwr space. . Most math students knew that the area of a tr¥an-
gle is )5 base x height, and that the volume of a triangular home is one~half
that of a rectangular one. o

The A~frame uses.fewer but heavier members, and is stronger. Since the mem-~

. ,wbers4are larger, more ingglation can be used. - In this type of construction A

+ there would be one~half the volume to h at and cool. TFifty-percent.more insula-
tion, greater strength, less cons¥ruction time and cost, and less exterior main-
tenance are-only a few of the advantages offered by this home. . In addition, the.
sloping roof is well designed for adding devices for solar heating and cooling.

’

SOLAR HEATING AND COOLING

‘Either venetial blindsAor shadesfcan be used for this activity, which may
be more appropriate for teachers or principals to use than students since it

involves a greater time span than the activity with the water cans.
A S : .

Most venetian blinds are painted a light color and are therefore suitable

for reflecting the energy fof the summer sun and réducing the air conditioning

costs of the office. 1In winter one side of the blind should be painted black
. N N » "" ‘

a . . ' s . .

t

33




\\\ﬁor this experiment. (Flat black will help absorb the energy from the sun
and reduce.heat costs.) The total effect of this activity should be measurable
" 1in reduced energy. costs over the school year. Students can help -keep -a record
of the heat and air conditioning costs, and compute the -savings. ~ f’;

A similar dactivity to the venetian blinds calls for the use of different
colored drapes, dark cloth for winter, and white for summer to absorb or re-
.ilect*th"solar energy.. Reversible drapes may be the best®answer. The approxi-
mate energy absorbed and reflected can be estimated by multiplying 300 times
the number of square feet of window area to get the energy gain or loss in Btu's

' which 1s about what ‘is needed to heat or cool the average classroom. Data
" collected by students, teachers, and adminis;rators might be forwarded to
appropriate county “or state officials.

x L SOLAR HEATING
This project is suitable for students in grades 7-12. It consists of a
- water storage container, a 'water pump and a solar energy collector.
. - , . ¥ '

e
1

The collector should be made of metal, painted black and covered with poly—
ethylene. The pump should be selected according to ‘the relgtive Size of the‘
collector and storage tank. A fish tank and pump woyld be suitable. for a small

model. In either case, the water 1s pumped over the’ gsolar collector while it
is exposed to the sun.

Students can record indoor and outdoor air temperature as well as water -
and collector temperdture. By observing these.data,.they can bge determined . (
whether. increased collector or storage capacity 1s needed.

»



F &3

8 (2 ‘ » R
o ? : £ LIVING WITH WIND POWER
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dents to make decisions a out altérnate sourc

In this activity, students learn about éner y-through a series of "unipacs'". .
Each unipac emphasizes th inquiry approacﬁgtgsfearning and»encourages stu~

This unipac can be used in grades 3-5, and in juniér high.

of, energy and conservation.

- - by Elizabeth Wooten
West Boron Elementary Scho

Ty
. L€,

Students should become aware of the value of energy, what it does for us,
and why it 1s important. They should also learn about alternative energy sources

which are ecologically sound, especially wind

and water power and solar energy.

This unipac about wind power emphasizes the advantages of home-generated electri-
city. At the end of the unit the students will be able to: :

1. " 1list four uses of wind,power. .
2. describe the wind-‘currents. -t

3., describe the effect obstructions have on:ﬁiﬁd currents. .

" /s
] ,
4 ’ . <
. ener . N
- - \l . gy{r’i

o

4, tell Vhy wind plants may be used as a major source o

1? wertaff the unit on windpower by examining the stateément that wind Has.

always been and will always be free. . Some of

the initial activities were drawing

 pictures o{ sa ling-shipg and windmills. To focus attention on .the study of
wind power, I Asked students to participate in a series of hands-on activities

f\ which are outlined for you: : .

%

EnergA in Wind

AW e your own Veréion‘of'a propeller

B. Make a string gauge, a tunnel gauge,

for these at the end of this outline.

\ . ’

N C. ~Make pinwheels for Spinning‘in the wind.

- .

— o

gy
[39:N
Coy

Compare it with a well-balanced model.

kil

P

for a windmill to test in the wind.

. - [ I
and¢a helix gauge'. (See patterns,
) ) B

N

-



D.

Make model windmill towers using soaked (overnight) garbanzo bears
.and tooth picks. (Garbanzo .beans are similar to chick peas.)

- BRI 4

A.

Playing Activities '

Calibrating and Recording Data : 7 . o ‘

Read wind' speed using cardbo rd‘gauges. s - A

- Read, wind speed by hand anemo eters.
k3

Check appliances at home for amountsof kilowatt hours . of electricity

used in the home over a short period of+time. Compare this usage with

‘estimated kilowatt hours of electricity from a wind plant. Choose L

‘which appliance‘_x\y would eliminate, if you had to, ’

(% ) . . .‘ r ) ‘» _ g c.._.' —

.t

A.

Bring to class assorted- siges of nickel—cadmium rechargeable batteries,
fully charged. Bring a favorite battery-operated toy and experiment

. with an ammeter to determine the energy drain on the batteries when

Make a list of the clads toy& and record the amperage
Which is the least7-

the toy 1is usged.
drain of each enetgy user.
Read wind speed by using a hand;anemometer to determine when/you should
recharge your batteries, A low charge battery cannot operate axtoy.
Students make the connection betweem this observation and conclude that

a drained wind plant battery system will not operate household appliances.-

They also learn that variability is wind power's biggest drawback

» IS Bl

Use‘a hand anemoneteriand ch;ck:

A.

NN

-wind speed, facing the direct wind;

wind speed at the~ggrners of buildings§

Understanding Wind Currents - > B e )

-
t

» . ' N

wind'speed’begween buildings; ' \

\:jnd blows strongest and where the wind is
K3

Make a statement abont wind currents.
] : . ) i a N

Find the places where the
weakest.

Use handmade wind propellers and aim them:

A

" ‘around the corners of buildings‘

into the direct wind;

between buildings, facing the strongest wind v : LQ
Tell why swift ‘winds in different locatio S propel ‘the blades faster.
Tell why ‘the direction in which you aim the propeller makes' a difference
in the speed by which it tugns. ‘ 8 .

R



" Experiment With a Bicycle Generator

AL

®

ERIC

Aruitoxt provided by Eic:

With a ciaSsmate peddling and providi
at;ther holding positive and: negative
electric current.

th

~

.

B. Attempt to hook up the generator'leads.to a smail'light bulb.

ng the energy source, and
generator leads, try to feel

s :
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